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Abstract 
This paper presents results of an exploratory study of eight graduate student teams who were working as global virtual teams 
over a five-month period as part of a three-university (University of Cologne, Helsinki University of Technology, Savannah 
College of Art and Design) online course conducted in collaboration with instructors from MIT’s Center for Collective 
Intelligence.  The purpose of the study was to compare the use of an online survey self-assessment instrument with assessment of 
email gathered through automated means to evaluate team performance.  Findings show that the assessment methods are 
complementary and can be used to understand the development and functioning of global virtual teams over time.  Both 
assessments indicate that it is important for global virtual teams to have a clear mission and objectives that all team members 
understand and can commit to carrying out if global teams are to perform successfully. Automated tools that analyze email 
communication, both structure and content, can help managers and team members alike monitor and quickly evaluate the activity 
of global virtual teams, and a self-assessment can be a supplementary diagnostic tool to enhance performance. 
 
Keywords:  global virtual teams; performance assessment; email analysis; semantic analysis 
1. Introduction 
Two general questions have led to the study reported in this paper.  First is the question of the relationship 
between people’s perceptions of their team processes and performance and what can be known more objectively 
about a team’s interaction patterns and performance by examining network data gathered through automated means.  
A second research question explores the efficacy of a Global Virtual Teams Self-Assessment Survey tool developed 
from qualitative data gathered from ethnographic fieldwork (Gluesing, 1995; Gluesing et al., 2003).  For purposes of 
this paper, a globally distributed team is defined as an interdependent work group comprised of culturally diverse 
members based in two or more nations who share a collective responsibility for making or implementing decisions 
related to an organization’s global strategy (Cohen & Mankin, 1999).  Organizations that are global in nature 
respond to the shift from production to knowledge-intensive work, and the need for greater flexibility to access 
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knowledge wherever it might be located (Bell & Kozlowski, 2002), and can be described as global networked 
organizations (Palmisano, 2006).  In these organizations, global virtual teams (GVTs) are a ubiquitous and basic 
structural component of global organizing.  The overall objective of this paper is to contribute to understanding 
about the relationship of team processes, structure and performance in global virtual teams by correlating survey 
data with data about network structure gathered longitudinally through email correspondence among team GVT 
members. 
The network paradigm in organizational research is increasingly prevalent as scholars examine global 
organizations.  Borgatti and Foster (2003) show the exponential growth curve for studies on social networks in 
Sociological Abstracts, reviewing nearly 200 studies of social networks and organizations at both the inter- and 
intra-organizational levels. Network analysis is a form of structural analysis with a long tradition in sociology, in 
organizational theory, and in anthropology (Borgatti & Foster, 2003; Monge & Contractor, 2001; Rogers & Kincaid, 
1981).  Network analysis can help place innovation in a context broader than traditional research and development 
to help capture its value and more efficiently implement it by monitoring emerging networks to identify where 
greater leverage can be gained for channeling resources, especially towards innovation (Carley, 1995; Cottrill, 
1998).   
 Global virtual teams are also an important research area for organizational scholars who approach their studies 
ethnographically and through survey research primarily. Conditions, structures and processes of collaboration in 
global virtual teams are basic building blocks of knowledge creation, knowledge sharing and innovation in global 
networked organizations (Baba et al., 2004; Gluesing, 1995).  The technologies that enable or constrain global teams 
also impact team functioning (Riopelle et al., 2004).  Understanding the relationship between global team structures, 
processes, and technologies and team performance is paramount to managing them effectively in the context of 
global networked organizations (Gibson & Cohen, 2003; Maznevski & Chudoba, 2000).  Correlating the 
performance of global virtual teams with their network structure is possible with today’s information technology 
infrastructure as well as though ethnographic and survey research (Cummings & Cross, 2003; Gloor et al., 2008).  
The question remains, how well do these methods match up in their measurement of team structures, processes and 
performance?  The remainder of this paper will describe an exploratory study to address this question, and will offer 
some recommendations for improving GVT interactions and performance. 
2. Research Context and Methods 
This section of the paper provides some background about the research context and methods.  It includes a brief 
description of the university collaboration that led to the study sample as well as a description of the Global Virtual 
Teams Self-Assessment Survey and an outline of the process used to electronically gather longitudinal data about 
the virtual interactions among global team members.  Also included is a brief description of the study sample. 
During the academic year 2008-2009, MIT's Center for Collective Intelligence, the Savannah College of Art and 
Design (SCAD), the University of Cologne (UC), and Helsinki University of Technology (HUT) formed an 
education partnership to conduct an online course to teach students how to "hunt" for innovation networks on the 
internet. This exploration process is known as “coolhunting” (Gloor & Cooper, 2007): finding the trendsetters to 
discover new trends by identifying the patterns of collaborative innovation networks, or COINs, as carriers of 
innovation (Gloor, 2006).  Students from SCAD, HUT and UC participated in the course as global virtual teams, of 
three to six people per team, working on eight projects to locate and examine virtual collaborative innovation 
networks.   
The Global Virtual Teams Self-Assessment Survey is an outgrowth of dissertation work (Gluesing, 1995) that led 
to the major constructs included in the survey, followed by subsequent development, refinement and testing of the 
survey as part of a National Science Foundation grant (#SBE-9976503) in a longitudinal study of the co-evolution of 
global teaming processes and technologies. The GVT survey assess five key dimensions of team performance that 
were found in previous research to impact team performance overall:  the nature of the team’s Mission and 
Objectives and members’ commitment to it, the characteristics of Team Members, the Team Processes, the team 
members’ familiarity with and use of Information Technology, and the degree to which the members’ Team Context 
is discussed and shared.  There are a total of 55 questions on the GVT survey: one open-ended question asking 
respondents to state their team’s mission in their own words, and 54 closed-ended questions that ask respondents to 
rate an item on a scale of 1 – 5, where (1) means “To a very little extent” and (5) means “To a very great extent.” 
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Performance is a separate sixth dimension on the survey.  Respondents could also check (6) “Don’t know” in 
response to a question.  A copy of the complete survey is included in Appendix A.  The survey was administered 
online at the conclusion of the “coolhunting” course and project teamwork. 
Over a period of five months, from October 2008 to February 2009, student team members working virtually 
using various communication technologies such as Skype, Flashmeeting, and email, automatically copied their 
ongoing email correspondence to dummy email boxes that instructors set up for them, e.g. team1@gmail.com.  The 
email that was collected in these dummy email boxes served as the electronic database for longitudinal analysis of 
members’ interactions, including both network structure and content, using Condor1 software. 
All the students in the course completed a consent form to participate in the online GVT survey.  Of the 36 
students enrolled in the online course, 29 (81%) students consented to participate in the GVT Self-Assessment 
survey.  There were 21 responses to the survey, for a response rate of 72% of the 29 students who consented to 
participate. 
3. Analysis and Findings 
To analyze the GVT survey responses and determine the relationship of the survey dimensions to performance, 
measured by students own self-assessments, we performed a regression analysis using SPSS and also ranked the 
eight project teams on each of the dimensions, including performance.  Of the five dimensions measured in the 
survey all but Team Context were significantly correlated with the dependent variable, Team Performance, at  
p <.05.  Table 1 displays the results of the regression analysis.  
 
Table 1: Regression Model of Team Performance 
 
 Unstandardized Coefficients Standardized Coefficients  
Model B Std. Error Beta t Sig. 
  (Constant) -3.187 1.606  -1.985 0.104 
  Mission and Objectives 2.082 0.693 0.976 3.002 0.03 
  Team Members 0.065 0.623 0.036 0.105 0.92 
  Team Process -0.588 0.918 -0.273 -0.641 0.55 
  Info Technology 0.221 0.402 0.117 0.55 0.606 
  Team Context 0.273 0.217 0.248 1.258 0.264 
a. Dependent Variable: Team Performance     
 
All five dimensions were entered into the linear regression model in stepwise fashion.  The model was significant 
with an adjusted R2 of .80 (p < .05).  Mission and Objectives, with a standardized Beta coefficient of .976, was the 
only significant predictor of Team Performance.  Thus, the other four dimensions did not add any significant 
predictive value to the model.  We conclude from this analysis that the GVT Self-Assessment survey does indeed 
measure key factors in GVT performance; however, the factor that most affects the ultimate performance of GVTs is 
agreement on and commitment to the mission and objectives of the team’s primary task. 
 
1 Condor network analysis software was developed by Peter Gloor at MIT’s Center for Collective Intelligence (see: Gloor, 2006, p. 178 for an 
example). 
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Table 2:  Global Virtual Team Dimensions Mean Scores – Sorted by Team Performance 
 
Team Mission 
Objectives 
Team 
Members 
Team 
Process 
Info 
Technology 
Team 
Context 
Team 
Performance 
Average 
Across 
Dimensions 
Team A 4.27 4.80 4.82 4.27 3.83 4.83 4.47 
Team B 3.61 3.53 3.75 3.70 3.17 4.33 3.68 
Team C 3.68 4.00 3.77 3.50 2.33 4.17 3.58 
Team D 3.55 3.87 3.64 3.73 3.67 4.00 3.74 
Team E 3.73 3.40 3.69 4.03 2.87 3.87 3.60 
Team F 3.09 3.60 3.36 N/A 3.17 3.67 3.38 
Team G 3.55 2.60 N/A 4.09 4.00 3.33 3.51 
Team H 2.94 3.29 3.52 3.50 2.67 2.92 3.14 
Dimension Average 3.55 3.64 3.79 3.83 3.21 3.89 3.64 
 
Table 2 displays the team rankings by means on each of the GVT survey dimensions.  We include the table here 
to illustrate the top ranking of Team A on the Team Performance dimension (highlighted in Table 2).  According to 
the team members themselves, in their assessment of their overall team performance, Team A was the top 
performing team.   
To compare the results of the GVT Self-Assessment survey with the results of the data gathered automatically 
using emails, we began with an analysis of the contribution index, a measure of the amount of email sent and 
received by each of the team members.  Figure 1 illustrates the contribution index for each online course member 
grouped graphically by team.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1:  Contribution Index and Performance 
The illustration in Figure 1 is a snapshot at the conclusion of the project that represents all email exchanges 
among team members during the project’s duration.  The horizontal axis represents the total number of emails and 
the vertical axis represents the proportion of emails sent and received on a scale from +1 to -1, where +1 means the 
team member only sent email and -1 means the team member only received email.  The top performing Team A is 
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clearly differentiated from the other teams in its use of email to collaborate.  Team A exchanged from two to six 
times as much email as the other seven teams. This pattern of separation between Team A and the other teams was 
evident from the start and continued until the conclusion of the project.   In addition, Team A members engaged in 
similar sending and receiving patterns.  In contrast, Team C, G, and H, had one or more team members who 
considerably fewer email exchanges with other team members, depicted in Figure 1 as team outliers. 
Figure 2:  Semantic Analysis of Emails in Top and Low Performing Teams 
A semantic analysis of the email content for each of the project teams revealed the similarities and differences in 
conversation among the team members.  Figure 2 is a side-by-side comparison of the most frequently occurring 
word pairs in the email correspondence for one month of two top performing teams, A and B, with the two lowest 
performing teams, G and H. Teams A and be were clearly focused on the project task from the start of their 
interaction, discussing their data, project scope and work.  In contrast, Teams G and H were focused on the process 
for making project presentations and on meeting logistics or communication media. 
4. Conclusion 
The primary objective of this study was to examine the relationship of a survey self-assessment of global virtual 
team performance and an assessment of global virtual team performance based on data gathered automatically 
through emails.  A secondary objective was to test the efficacy of the quantitative online global virtual teaming self-
assessment survey that was derived from qualitative data gathered in previous ethnographic studies of global virtual 
teams.  The findings show that the self-assessment survey and the automated assessment of email data can be used 
in complementary ways to assess the performance of global virtual teams. Team members’ own assessments of their 
team processes and performance were corroborated in the findings from email data for both the structure of the 
teaming patterns and the content of their exchanges. Automated monitoring of email using the contribution index 
provides a useful visualization and quantification of team activity over time and can be an indicator of team 
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performance.  Combining the both the contribution index to visualize team activity and the semantic analysis to 
show the content of team talk is an insightful way to assess team performance over time. 
The findings from both the survey and the email assessment clearly indicate that it is very important for team 
members to have and commit to a clear team mission and task objectives at the start of the project to propel team 
members forward with a fast start and to sustain collaboration throughout the project.  Establishing shared 
understanding and buy-in among team members for their primary task may be especially important when team 
members are working virtually in order to sustain interaction.  
This study of students’ virtual project teams can provide lessons for practitioners working with or in global 
virtual teams.  First, spending time at the start of a project to establish a clear mission and objectives and obtain the 
commitment from team members can contribute to longer-term successful performance.  Second, the automated 
tools available to analyze email communication, both structure and content, can help managers and team members 
alike monitor and quickly evaluate the activity of global virtual teams.  Finally, a self-assessment survey of global 
virtual teams can serve as a diagnostic tool for both team members and managers to improve performance.  
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Appendix A.  
Global Virtual Teams Self-Assessment2 
 
	 
 
The purpose of this instrument is to help global virtual team members assess themselves on five important elements 
that contribute to effective global teaming and successful performance outcomes: 
 
1. The team’s mission and objectives 
2. Characteristics of the individual team members 
3. Characteristics of teaming processes 
4. The use of communication/information technology in the team’s work 
5. Characteristics of the team’s context(s) 
 
Completing the Assessment  
 Read and rate each of the 55 questions in the assessment by circle the response that best describes your 
team right now.   
 Use the five-point scale where (1) means “To a very little extent” and (5) means “To a very great extent.”   
 If you do not know how to rate an item, please circle (DK) “Don’t Know.” 
Part I: Mission and Objectives  
1. In your own words, what is this team’s mission? 
 
 
 
Read each statement below and circle the response that best describes your team right now.   
Use the five-point scale where (1) means “To a very little extent” and (5) means “To a very great extent.”   
If you do not know how to rate an item, please circle (DK) “Don’t Know.” 
 
To what extent are the team’s mission and objectives: 
 
2. of strategic importance to your company globally. 
1 2 3 4 5 DK 
3. of strategic importance to your local organization. 
1 2 3 4 5 DK 
4. commonly understood by all team members.  
1 2 3 4 5 DK 
5. supported by all team members. 
1 2 3 4 5 DK 
6. urgent. 
1 2 3 4 5 DK 
7. clear. 
1 2 3 4 5 DK 
8. actionable. 
1 2 3 4 5 DK 
9. relevant to your own work. 
1 2 3 4 5 DK 
 
2 Reprinted with permission of Cultural Connections, Inc. 
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10. achievable. 
1 2 3 4 5 DK 
11. supported by your local management. 
1 2 3 4 5 DK 
12. supported by your corporate management. 
1 2 3 4 5 DK 
Part II: Team Members  
Read each statement below and circle the response that best describes your team right now.   
Use the five-point scale where (1) means “To a very little extent” and (5) means “To a very great extent.”   
If you do not know how to rate an item, please circle (6) “Don’t Know.” 
 
To what extent do you feel that team members: 
 
13. participate actively in the work of the team. 
1 2 3 4 5 DK 
14. focus on a common purpose, putting the needs of the team above their 
own. 1 2 3 4 5 DK 
15. focus on business results, e.g. shareholder value, customer satisfaction. 
1 2 3 4 5 DK 
16. trust one another. 
1 2 3 4 5 DK 
17. respect each other’s expertise. 
1 2 3 4 5 DK 
18. see themselves as equals. 
1 2 3 4 5 DK 
19. respect and tolerate differences in personality, communication style and 
culture. 1 2 3 4 5 DK 
20. identify with the team. 
1 2 3 4 5 DK 
21. are flexible, open-minded and willing to learn. 
1 2 3 4 5 DK 
22. are willing to compromise. 
1 2 3 4 5 DK 
23. can tolerate uncertainty and ambiguity. 
1 2 3 4 5 DK 
24. complete their assigned tasks in a timely fashion. 
1 2 3 4 5 DK 
25. take personal responsibility. 
1 2 3 4 5 DK 
26. monitor what is happening outside the team that might affect the team’s 
work. 1 2 3 4 5 DK 
27. are comfortable using English as the team’s common language. 
1 2 3 4 5 DK 
Part III: Team Processes  
Read each statement below and circle the response that best describes your team right now.   
Use the five-point scale where (1) means “To a very little extent” and (5) means “To a very great extent.”   
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If you do not know how to rate an item, please circle (6) “Don’t Know.” 
 
To what extent has this team established an effective process for: 
 
28. determining meeting agenda topics. 
1 2 3 4 5 DK 
29. assigning tasks to members. 
1 2 3 4 5 DK 
30. resolving communication problems caused by language differences. 
1 2 3 4 5 DK 
31. clarifying roles and responsibilities. 
1 2 3 4 5 DK 
32. facilitating meetings so that everyone has an opportunity for input. 
1 2 3 4 5 DK 
33. learning about each other’s local situations and unique needs. 
1 2 3 4 5 DK 
34. making decisions. 
1 2 3 4 5 DK 
35. resolving conflict. 
1 2 3 4 5 DK 
36. negotiating solutions that are acceptable to everyone on the team. 
1 2 3 4 5 DK 
37. communicating regularly, establishing a communication pace or rhythm. 
1 2 3 4 5 DK 
38. keeping each other informed about changing local conditions that may 
impact the team’s work. 1 2 3 4 5 DK 
Part IV: Information Technology  
Read each statement below and circle the response that best describes your team right now.   
Use the five-point scale where (1) means “To a very little extent” and (5) means “To a very great extent.”   
If you do not know how to rate an item, please circle (6) “Don’t Know.” 
 
To what extent are the information technologies that the team uses: 
 
39. appropriate for the task being undertaken. 
1 2 3 4 5 DK 
40. equally accessible to all members. 
1 2 3 4 5 DK 
41. easy to use. 
1 2 3 4 5 DK 
42. reliable. 
1 2 3 4 5 DK 
43. helping to speed the team’s work. 
1 2 3 4 5 DK 
44. immediately supported by technical specialists when help is needed. 
1 2 3 4 5 DK 
To what extent are all team members: 
 
45. trained to use the technologies. 
1 2 3 4 5 DK 
46. equally skilled in operating the technologies. 
1 2 3 4 5 DK 
47. able to solve technical failures on their own. 
1 2 3 4 5 DK 
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48. aware of the technical limitations or restrictions that some team members 
may experience because of members’ locations or facilities. 1 2 3 4 5 DK 
49. comfortable with the technologies. 
1 2 3 4 5 DK 
Part V: Team Context  
Read each statement below and circle the response that best describes your team right now.   
Use the five-point scale where (1) means “To a very little extent” and (5) means “To a very great extent.”   
If you do not know how to rate an item, please circle (6) “Don’t Know.” 
 
To what extent are team members: 
 
50. knowledgeable about the history, geography and culture in each other’s 
locations 1 2 3 4 5 DK 
51. aware of factors or conditions in each other’s local corporate or business 
environments that may impact the team’s work 1 2 3 4 5 DK 
52. comfortable talking about local factors that may impact the team’s work. 
1 2 3 4 5 DK 
Part VI:  Performance  
Read each statement below and circle the response that best describes your team right now.   
Use the five-point scale where (1) means “To a very little extent” and (5) means “To a very great extent.”   
If you do not know how to rate an item, please circle (6) “Don’t Know.” 
To what extent: 
 
53. is this team working effectively to accomplish its objectives.  
1 2 3 4 5 DK 
54. is the team on schedule to complete its work. 
1 2 3 4 5 DK 
55. are you satisfied with the accomplishments of this team. 
1 2 3 4 5 DK 
 
